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PLASTIC FILINFORCSICSNT or THE WOODEN PINOCCHIO RLSOVEKY MISSILE 

Prepared by; 
H. B. Atkinson,  Jr« 

ABS1RACT:      The use of wood as a .Ttiterial for recovery missiles was not 
successful ur.tll the wood was reinforced with a glass cloth ianri nated 
plastic material.    The pladtic reinforced recovery missile,  containing 
critical projectile components,  can he fired from an eight-inoh gun and 
recovered for subsequent inspection of the components.    Tin technique 
lavolvec  in reinforcing tbo wr>od with plastic Is given herein. 
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NAVORD Report 2795 16 June 1953 

NAVORD Report 2795 reports the methods end materials used in applying 
glas:) clctfc  reinforcement to wooden Picocchlo recovery missiles as carried 
out ut the Naval Ordnance Laboratory under task N0L-Re3f-614-1-53.    The 
lnformatioo contained in this report is for the use of  the Bureau of 
OrdntJico and the Naval Ordnance Laboratory for tho application of 
reinforced plastics *here the properties peculiar to  thoso materials 
are required. 

fiDftARD L. WOOIffARD 
Captaia, USN 
Commander 
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PLASTIC RBINPORCQitaJT OF THE WOODitfJ PINOCCHIO  RECOVERY MISS LE 

INTRODUCTION 

lo T1J0 Naval Ordnance Laboratory In connection with its work on the 
development of a method for test firing and  recovering missile components 
has developed a wooden missile for this purpose.    The use of wood was 
dictated by a desire for buoyancy,  which makes recovery over water possible, 
as nell at for its cheapness and ease of fabrication.. 

2.  It was found that when these wooden missiles were fired,  the wood 
spl.nterec or otherwise crackjd and  broke up and  in all cases recovery 
was impossible.    A way to reinforce those missiles to prevent this loss 
was, therefore, needed. 

3» This report gives information on the method used to successfully 
rei lforce the wood with plastic so that positive rocovery and  several 
firings could be expected with each missile. 

DESCRIPTION OF KETHOC 

Ac The  successfully fired wooden missiles were cylindrical in shape, 
They were made up of pieces of white pine glued together and  turned to 
the proper size (Figure le)<>    One end was solid with an aluminum plate 
mounted in it.    The opposite end  had a disc of hard maple glued to it so 
the',  wood aorews could be used. 

5. The Initial  step In reinforcing    these missiles with plastic was 
to coat the wood with a  resin  (Appendix I - a).    This sealed its surface 
and presented  air froB; coming to  tfce surface of the wood during the 
wrapping operation.    It also prevented the resin used  in the wrapping 
operation from being soaked up by the wood,    Infra-red hoat lamps weze 
used to accelerate the cure of the resin coat, 

6. In the second step of  the procoduro,  the blank end of the missile, 
v;hi".h i3  tacked up by a solid metal plug when fired, bad three layers of 
gleia cloth adhered to it with rooin (appendix I - b).    It wes found that 
with the initial missiles,  the polyester resin used to laminate this end 
wrapping cid not adhere well  to  the aluminum plate.    It is thought that 
the lack of adhesion was due to  improper cleaning or pre -treatment of the 
aluiiinum before application <,    This trouble was remedied by using au 
adhesive   (appendix I - h)  and working it  into the cloth with a spatula. 
Several successful firings have bean carried out with missiles so  treated., 
It   .3 recommended that  the aluminum plates in any future missiles be 
properly cleaned,  degreased, and primed to Insure good adhesion to the 
polyester resin.    An epoxy type resin may be used in plaoe of  the polyester. 

7„ The cloth for the end wrapping operation was cut so that it fit 
ove„- thd edge of the cylinder and  the end of  tfce cylinder was slightly 
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reecesed so that the cloth would lie flueh with it.    Cure wee effected by 
use of  the infra-red light bank. 

6.  ID order to wrap glass cloth onto the outer surface of these missiles, 
they were rotated about  their axle while boing supported from one end 
(Figure  la),     This was necessary because the end with  the metal plate 
had been covered with class cloth and  resin prior to the wrapping operation. 
Existing threads within the missile ware utilized for support, using an 
ospecially made adapter. 

9c The wrapping operation,  the third step, was carried out in the samo 
r<anrer aa is ordinarily done for tube rolling with the missile acting as 
the mandrel,    where necessary,  the cloth  (Appendix I - c) was cut to the 
proper width as it came off of the feed roll.    Tension on the cloth was 
malrtained by means of a mechanical  brake.    The cloth was passed through 
n pan of resin  (Appendix I  - c),  under and  over a series of rollers,   to 
insure complete -..etting and finally onto the missile.    After rolling on 
the cloth  the outer surface of  the missile was covered with cellophane 
(Figure  lb) and the seum was sealed with cellophane tape.    Any trapped air 
or excess resin was squeegeed out using a flexible piece of laboratory 
Loetc     In order to make  the cellophane tight  around  the missile it was 
wiped with a damp rag while turning under an infra-red light bank.    This, 
aloig with several wiplngs with a rag soaked in methyl ethyl ketone, 
caused the cellophane to shrink tightly around the missile.    Cure was 
accelerated by turning the missile four hours undor a bank of infra-red 
iieat lamps ,    The haat  from these lamps also helped to keep the cellophane 
tight until gelation occurred» 

DISCUSSION ANr  CONCLUSIONS 

10o The method of reinforcing the rinocchio wooden recovery uissiles 
with glass cloth, as described, has boen found to be feasible.    This 
gethod sufficiently reinforces the wood so that recovery of mlssllos 
so treated  is  assured even after repeated firings  through a smooth bore 
8--in<jh gun     ^he initial firing is at approximately 4000 feet per second 
with no  spin.    After this first firi.'.g,   splits usually apoear in the wood 
at the open end of the missile.    Theso splits are sealed with epoxy resin. 
After thJa no further signs    of failure have been noted after reflrlng 
at 3200 feat per second. 

11. Commercial wrapping of these missiles has beon carried out et 
e cost of approximately (30 per unit. This cost may be reduced as the 
techalcue is improved and greater quantities are desired. 
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APPENDIX I 

Materials and Sources 

a) Reals mix for coating woods 
Marco MR28C - 80$   Source: Marco Chemicals Ino0 
Styrene - 20$ 1711 Elisabeth Ave. V. 

Linden, New Jersey 
Catalyst - Lupersol DDM - i£ 
Accelerator - Marco "E" - 4$ 

b) Realn and Cloth for wrapping end of missile: 

CXrthi #123>1H .007 inches thick   Source: United Merchants Ind. Fabrics 
New York, New York 

Re;iin: Marco MR28C        - 90$ 
Styr=ne - 10$ 

Catalyst - Lupersol DDM •• 4$ 
Accelerator - Marco "E" - 4$ 
Yellrw Pigment        - 1$ 

c) Resin and Cloth for outer wrap: 

Cloth: #181-114 -0085 inches   Source: United Merchants Ind. Fabrics 
thick 

Resin: Paraplex P-43   - 80$   Source; Rohm and Haas Company 
Paraplex P-13   - 15$ Resinous Produote Div o 
Styrene -    5$ Philadelphia, Penn< 

Catalyst - Lupersol DDM   -   1$ 
Accelerator - Nuodex 3/4$ 
Yellow Pigment -   1$ 

d) So tree of Lupersol DDM - (60$ methyl ethyl ketone poroxide in dimethyl 
phthalate) 

Luciriol Divisior. 
Novndel-Agene Corporation 
1740 Military Road 
Buffalo 5, New York 

e) Soiree of Nuodex 6$ Cobalt Naphthanate 

Nuodex Products Company 
Elizabeth, New Jersey 
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f) Source o_* Yellow Pigment 

Selection ^5513 - Pittsburgh Plata Glass Cotapeny 
Grant Building 
Pittsburgh, Pennsylvania 

&.)    Source oi" Fluorasoont Pigment (this has been found to give better 
viaatility than tba plain yellow pigment and is available in 
several colors) 

ovitr.er Brothers Incorporated 
Cleveland, Ohio 

h) Epon Adhesive VI 

Shall. Chemical Corporation 
500 Fifth Avenue 
Hew York, New York 

CON:
I?
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(a)  MISSILE - MOUNTED AND READY FOR WRAPPING 

\ 

\ 

ft) MISSILE - WRAPPED, SHOWING CELLOPHANE ON OUTER SURFACE 

FIG. I 
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FIG. 2    MISSILE, WRAPPED AND READY FOR   MACHINING 
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